The candlestick trading strategy is a very popular technical method to convey the growth and decline of the demand and supply in the financial market. In this paper, we aim to investigate the predictive power of the candlestick two-day patterns, and to determine the key factors to improve performance. The data set of this study includes daily opening, high, low, and closing prices, and daily volumes of all electronic securities in the Taiwan Stock Exchange between 1998 and 2007. The result of this paper indicates that the harami pattern can obtain information about short-term price movements derived from the demand and supply in Taiwan stock market, because the performances from the harami signals are significantly positive overwhelmingly. The main contribution of this study is that it improves these trading strategies with three confirmation factors, that is, the open of the day after a reversal pattern, the changes of real bodies between two days, and the changes in volume. In addition, this is the first time that candlesticks research has employed the Quantile Regression Model.
Data Collection and Methodology

Data
The data of this paper consists of daily prices and volumes for 69 electronic securities as posted by the Taiwan Stock Exchange. The time period covers ten years from 1998 to 2007. The data include four essential prices for candlesticks: opening, high, low, and closing prices.
Pattern Definitions
A single candlestick line includes information on the opening, high, low, and closing prices in a particular time period. The range between the opening and closing prices is called the real body. If the real body is white, it means that the closing price was higher than the opening price, and vice versa. The lines above and below the real body are called the shadows. Candlesticks are more used by daily data than intraday data (Nison, 1991) . Presumably this is because investor reaction needs some time to be incubated. Popular daily candlestick patterns include single lines, two-day patterns, and three-day patterns. Several consecutive single lines can combine to form one pattern divided into continuation and reversal patterns. Continuation patterns imply that the previous trend will continue, and reversal patterns hint that the direction of price will change. In general, investors pay more attention to reversal patterns, because they always change the inertial trend. In this paper, we consider three bullish patterns and three bearish patterns, and they are all combined with two single lines (shown in Fig.1 ).
Methodology
The first arrangement of defining reversal patterns is identifying what is an uptrend or a downtrend. We employ a five-day moving average according to Caginalp & Laurent (1998) . And the moving average on day t is defined by:
Where C(t) is the closing price on day t.
An uptrend on day t is defined by: Next, we must define how to measure the returns of the profit by the candlestick reversal patterns. This paper measures profits based on three rules. First, the beginning of the measuring is at the opening price on the day following a reversal pattern. Secondly, the end of the measuring is at the closing price on each holding day. Thirdly, positions are held for one to five days. Short-term candlestick strategies are used (Nison, 1991; Morris, 1995) , and 5 ( 4) ( 3) ( 2) ( 1) ( ) ( ) 5
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QR Model
There is no consistent conclusion for the predictive power of candlesticks in previous findings. This paper attempts to improve candlestick trading rules on an even more pragmatic basis. To begin with, this study examines the returns of six reversal pattern of candlesticks without restriction. Then, the "confirmations" of candlesticks are part and parcel (Pring, 2002) , and we inspect three criteria for modifying the predictive power of the six reversal patterns.
First, the open of the day after the pattern is very important. For example, if the open of the day after a bearish reversal pattern is higher than the close of the last day, the buyer will slack off slightly, and the device of the shorter will be held back, and vice versa. We define a variable named OPEN to test this effect. Secondly, we take the real body of the candlestick into consideration. The gap of the two real bodies of one reversal pattern exhibits well-matched strength. In harami, the smaller the second real body, the more potent the pattern, because the smaller the real body, the greater the ambivalence and the more likely a trend reversal will occur (Nison, 1991) . In other patterns, like the piercing, if the two real bodies are both large, the reliability of this pattern will increase since the bears depleted their energy. Thus, the smaller the gap of the two real bodies of the piercing is the better. We name this variable as RB. Thirdly, volume is a measure of demand and supply, and a confirmation of price trends. Changes of volume patterns will be the omen of the reversal of a trend. We name this variable as lnQ. Above of all, these three variables are potential triggers for the pivot point of candlesticks. By using six reversal patterns and holding days, a QR model is applied to discuss whether these three variables can significantly affect the rate of return.
Empirical results
Candlesticks statistics
In Table 1 , the mean rates of return for each candlestick reversal pattern on each holding day are presented. It shows that the bullish harami are positively significant on holding four days and five days, the dark-cloud cover is negatively significant on holding five days, the bearish engulfing are negatively significant on holding three days to five days, and the bearish harami are positively significant on holding one day to five days. They are negative results except the harami. We review three criteria for modifying the predictive power of the six reversal patterns as follows.
QR statistics 4.2.1 Piercing
In Tables 2 to 6, in spite of holding days, the OPEN coefficients are significantly negative. However, the other two variables are both insignificant. This result indicates that this pattern was generally influenced by the open after the pattern. By the meaning of demand and supply, the trend is in a falling market originally, and the second day of this pattern opens sharply lower under the low of the prior day. This atmosphere strengthens the confidence of the bears , but good times don't last long. Subsequently, prices push higher above the mid-point of the prior day's real body. This peripeteia will either make the bears worry about their positions, or mean that it is time to finish the bottom. Accordingly, if the next day after this pattern opens lower via a gap, the bears will be allured to bear-cover, and thus it will stimulate a surge for an uptrend. Tables 7 to 11 present QR estimates of the bullish engulfing. The OPEN coefficients are significantly negative on holding for one day in this pattern. But on holding for three to five days, the RB coefficients are significantly positive. When the quantiles develop, the RB coefficient increases.
Bullish Engulfing
Bullish Harami
In Tables 12 to 16 , three variables, i.e. OPEN, RB and lnQ, are almost insignificant, and the few existing significances are decentralizing in some holding days and quantiles. Only the lnQ coefficients are significantly positive on holding for one day in the 90 th quantile at 1% (see Table 12 ). This pattern is considered a brake in the trend, because the second line of the pattern requires a narrow range built by the open and the close. This is just a lull before it changes and the trading area of the second day forming this pattern reduces, so it needs enormous popularity to reverse. 4.2.4 Dark-Cloud Cover The dark-cloud cover is influenced by the three main variables in this study. The variable OPEN is significantly positive on holding for one day and two days (see Table 17 and 18), and the variable RB is negative on holding for tow days to four days in high return areas (see Table 18 and 19), that is quantiles are larger than the 50 th variable lnQ is significantly negative on holding for one day except at the 90 th quantiles. This reveals that the open of the day following this pattern is higher, and the trading areas of the two days formed this pattern are both large, and the volume of the second day that formed this pattern is smaller signifying that this pattern enhances profits. The rationale behind this pattern is abundantly clear. Originally, the open of the second day is above the prior day's high, thus the atmosphere of the market abounds with contentment, however the end of the market closes near the low of the prior day, at least penetrating it by half. In such a scenario, the bulls lost heart, and the control of the market has moved from the bulls to the bears. This pattern may be regarded as the last flounce of the bulls with spent force. 4.2.5 Bearish Engulfing In Tables 22 to 26 and in their low return areas, the variable OPEN is extremely significantly positive. In general, when the quantiles develop, the OPEN coefficient decreases. In high return areas, the coefficients are even negative. This means that the day after this pattern opens low signifies a reinforcing condition. This pattern occurred after a uptrend, and all potential buyers have already jumped into the market, resulting in a price rise that is difficult for the following buyers, whereas swarmming with shorting force from profitable sellers along the uptrend. 4.2.6 Bearish Harami In Tables 27 to 31, the variables OPEN and RB are significantly positive in high return areas. The greater RB, the greater the return becomes. Because this pattern essentially is a wait-and-see situation, it shows the doughy bears when RB is small. It's worth mentioning that these three variables are insignificant in low return areas whereas OPEN and RB are extremely significant in high return areas on holding for three days to five days. In a nutshell, if investors want to use the bearish harami for trading, they have to notice the problems which are the gap of the two real bodies of the pattern and the open of the day following the pattern. Furthermore, in regards to the trading volume aspect, it reveals less significance than the other two factors in high return areas, because the change from uptrend to downtrend price has its own gravity, like Free-Falling Objects. This pattern is very similar to the Western inside day. From supply and demand aspect, in the uptrend, a white line occurs, and on the following day opens lower and the price ambulates in a limited boundary. At the same time, no one buy any further, everything just stops and the market "catches its breath". The harami just like the brake of the trend and the condition should be stopped in the while and the price will move in a very small range.
Conclusion and Suggestion
Our evidence suggests that the harami pattern is just the best trading rule in six candlestick reversal patterns tested for this study in Taiwan stock market, because this strategy is more frequent and most trustworthy according to our results. The results of the mean rate of returns are not significantly positive, but they have a relationship with the confirmative criteria, are the open after the pattern, the gap of the two real bodies, and the volume change in the second day of the pattern. To the best of our knowledge, this study is the first to test the predictive power of candlestick reversal patterns with the Quantile Regression Model and address the problem of confirmative factors. The other contribution of this paper is that it takes trading volume and positions into consideration, which be said to the confirmation of candlesticks. It is the key to the optimization of the oldest form of technical analysis, the candlestick trading strategy. In the previous studies, Fock et al. (2005) use the indicators to improve the performance of candles, and Goo's et al. (2007) take stop-loss strategies into consideration. Both of their methods improved the candlestick strategies. We optimize the candlestick trading strategies by other means. When evaluating the effectiveness of a reversal pattern, another key factor should be considered, the support or resistance level. This is because technical analysts believe that investors are willing to sell at the peak and to buy at the bottom (Brock et al., 1992) . Therefore, future studies should address this topic with the candlestick trading strategy. Table1. The average returns of six candlestick reversal patterns
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Bearish Engulfing
In an uptrend, following a white line the market opens higher, but closes below the open of the prior candlestick's real body.
Bearish Harami
In an uptrend, following a long white line the market opens lower than the prior close, and closes above the prior open. The second day's small real body holds within the prior long real body.
Figure 2. Two-day bearish reversal patterns
